encompass a large population of z > 1 field galaxies, we can now show directly that in fact these forming galaxies are present in substantial numbers at B ∼ 24, and that the era from redshifts 1 to 2 was clearly a major period of galaxy formation. These z > 1 galaxies have very unusual morphologies.
The recent availability of the highly sensitive multi-object Low Resolution Imaging Spectrograph (LRIS) on the Keck 10 m telescope on Mauna Kea, Hawaii has allowed us to extend and deepen quite considerably our spectroscopic coverage of the faint sky, and we are currently carrying out a redshift survey of faint galaxies using this instrument. The sample will consist of all objects satisfying the conditions K < 20 or I < 22.5 or B < 24.5 in four 6 ′ × 2 ′ fields; so far, the most complete are those surrounding the Hawaii deep field SSA13 4, 12 in which 147 of the 174 objects have been observed and 124 of these securely identified, and around SSA22, with 186 of the 193 objects observed and 157 identified. In all, ninety-one galaxies lying beyond z = 0.7 and forty beyond z = 1 have been identified in these two fields, with the highest redshift being z = 1.69. We show ( Fig. 1 ) representative spectra of four galaxies at z > 1. Only three of the z > 0.7 sample are galaxies with active nuclei (AGN). Most of the high redshift identifications are based on the presence of a strong and may arise from gas infalling into the galaxy.
The [O ii] 3727 emission lines in the high-redshift objects are remarkably strong (rest equivalent width of 60Å in the composite spectrum) given that these are luminous galaxies with absolute rest B magnitudes of about −21 for H 0 =50 km s
) of the individual galaxies in the two fields are shown in Fig. 3 There may also be additional objects at these redshifts lying beyond the magnitude limits of the present sample or among the remaining unobserved objects. This means the sample is not complete, but the key point is that even in this incomplete sample there is already a very large surface density of luminous star-forming galaxies. 
We have introduced the parameter α to reflect the significant uncertainties in We note again that such galaxies are not seen at z < 0.7 in the field samples ( Fig. 2) nor in either of the local 17, 18 samples, but are extremely common at z > 0.7. However, star formation need not proceed at a uniform rate in any individual galaxy, so the present observations might be picking out only the small subsample of starbursting galaxies at these redshifts. The best way to resolve this is to consider the volume production rate of
photons by the ensemble of galaxies and compare this to the present mass density of stars in galaxies. This ensemble production rate of [O ii] or Hα line photons directly measures the rate of massive star production and so can be linked immediately to the present day density of metals 6, 7 in the universe or, slightly more indirectly and subject to uncertainties in the IMF, to the present-day mass density of stars in the universe.
We first define the volume production rate of [O ii] photons as
where the sum is over all galaxies lying in the redshift interval ∆z surrounding z, and V ∆z is the comoving volume corresponding to the observed area. De facto we are restricted in the summation to observed, identified galaxies and our measured values are lower bounds, with the correction being larger at high z. L [O II] (z), which can be converted directly to a stellar mass density formation rate using equation (1), is shown in Fig. 3 and SSA22 (diamonds) to give some feeling for the uncertainty, but evidently the total rate of (massive) star formation was much higher in the recent past: even without any further correction for missing objects the star formation rate at z = 1.125 was four times higher than that at z = 0.375.
Turning to absolute values, we can compare the measured star formation rates with that required to form the presently observed star density. For reference purposes we assume that the current stellar mass density is 3 × 10 8 h 2 M ⊙ Mpc −3 and that the available time is 17 h −1 (1 + z) −3/2 Gyr. To form the current stars at some period then requires a star formation rate,μ
This reference rate is shown as the dashed and dotted lines in Fig. 3 
